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INTRODUCTION
Numerous studies have indicated that body composition is a reliable marker of nutritional status [1] . On the other hand, it has been shown that body mass index (BMI) commonly used in assessing nutrient intake provides equivocal results. It has been shown that subjects with normal BMI are often characterized by abnormal body fat and fat free mass [2] . In consequence, it has been suggested that an indices more precise than BMI of body composition, such as body fat and fat free mass, should be used for evaluation of nutritional status and risk of malnutrition and/or obesity [3] .
Measurements of body fat and fat free mass can be made using different methods, such as computed tomography (CT), magnetic resonance (MR), bioelectrical impedance (BIA) or anthropometric measurements [4] . The advantage of the two latter methods is their simplicity, non-invasiveness, and high reliability.
In addition, it is well documented that despite body fat content, fat distribution seems to be of importance in health status. Particularly dangerous is an excess of subcutaneous upper body fat, which results in metabolic syndrome, including obesity, insulin resistance, hypertension, impaired glucose tolerance, dyslipidemia, and vascular complications [5] . The risk of their development is estimated using the measurement of waist circumference to height ratio (WHtR), the reliability of which is by 4-5% higher vs. BMI [6] .
It should be recognized that body composition expressed as body fat and fat free mass reflects the total energy daily intake as well as the relative contribution of macronutrient i.e. protein, fat and carbohydrate. The most common cause of excessive body fat storage is a too high fat-originated daily energy intake. According to the latest recommendations, the optimal diet composition provides following percentage of energy -25-30% from fat, 10-15% from protein and 55-60% from carbohydrate [7] . However, there are many studies indicating that these recommendations are exceeded, leading to an overweight or obesity. The problem now concerns many developed countries and takes on epidemic proportions.
With the exception of bad dietary habits, another common cause of excessive body fat storage is low daily physical activity. According to American and European studies, only 8-10% of adults implements health recommendations, i.e. eat fruits and vegetables five times a day, limits fat intake to 30% of the total energy amount, and regularly exercises [8] . Currently, the use is recommended of any type of physical activity for 30-60 minutes at least 3 times a week [9] . Several studies have shown that physical activity helps reduce body fat and increase lean body mass [10] . On the other hand, very low body fat content due to chronic diseases, inadequate energy intake or excessive activity energy expenditure, brings about at least some components of metabolic syndrome, i.e. insulin resistance or diabetes [11] .
OBJECTIVE
The aim of the presented study was evaluation of the relationship between body composition and dietary macronutrient intakes in young non-active and active adults aged 19-25 years.
MATERIALS AND METHOD
Subjects. Volunteers were recruited on the basis of advertisements in student dormitories and by word-of-mouth. Finally, a total of 264 students living in Warsaw were selected for the study. A total of 131 physical education students engaged in an obligatory physical activity programme for more than 7 h/week (62 females and 69 males) were classified as active. A total of 133 students (74 females and 59 males) from another field of studies, whose physical activity was less than 3 h/week, were classified as non-active. All the subjects were healthy and not taking any medication on a regular basis. Informed consent was obtained from all students before participation in the study. The study protocol was approved by the local Ethics Committee.
Anthropometric measurements and bioelectrical impedance method. Weight, height and waist circumference were measured. Body height was measured to the nearest 0.5 cm and body weight to the nearest 0.1 kg. Waist circumference was measured with a tape with 1 mm accuracy, at midway, between the lower rib and the iliac crest. Anthropometric measurements were taken with the students wearing light clothes without shoes. Body composition was determined by the bioelectrical impedance method (BIA) using BC 418 MA equipment (Tanita Co., Japan). Inter-and intra-assay coefficients of variation for body fat measurements did not exceed 2%.
Dietary habits. Daily energy and macronutrient intakes were evaluated from four 24-hours recalls concerning two week days and a weekend. A set of pictures of meals and foods were shown to the participants by an experienced interviewer. The household measures of food intake were converted into gram weights. The interviewer assigned codes to the foods reported by the subjects and performed computer analysis using the Dieta 5.0. The computer programme and the Album of Photographs of Food Products and Meals were purchased at the National Food and Nutrition Institute in Warsaw [12] .
Basal metabolic rate (BMR) was calculated from body fat and fat free mass using the following formula: BMR (kJ) = [26.88 × body fat (kg)] + [116.76 × LBM (kg)] [13] and expressed in calories. A comparison of reported energy intake with estimated BMR was used to evaluate the percentage of under-or over-reporting of energy intake. Values of energy intake to BMR ratio (EI/BMR) lower than 1.4 for sedentary and 1.75 for active subjects were used to identify the under-reporters. Values of EI/BMR higher than 2.4 was used to identify over-reporters [7] .
Statistics. The results were expressed as the mean ± SD. Variables distribution was evaluated using the ShapiroWilk test. The differences between groups was calculated using the Mann-Whitney U-test. Relationships between anthropometric and dietary variables were tested using the Spearman test. Comparison of the percent of underreporters between groups was evaluated using the χ 2 test. All calculations were performed using Statistica 9.0 (StatSoft, Inc., USA). The level of significance was set at p<0.05.
RESULTS
Anthropometric characteristics of participants are shown in Table 1 . There were no statistically significant differences in BMI values between males and females with different physical activity. Both, non-active females and males were characterized by higher body fat compared to those who were active (p<0.001 and p<0.03, respectively). On the contrary, the differences in FFM was observed exclusively between active and non-active females (p<0.004). In contrast, waist circumference in active males was statistically lower vs. their sedentary counterparts (p<0.05).
There were no significant differences in energy consumption between active and non-active students (Tab. 2). However, marked differences were observed in diet composition; namely, it was found that non-active females consumed significantly less fat (p<0.001) and non-active males consumed more protein (p<0.001) than physically active ones. In addition, in females, physical activity had a significant impact on the percentage of energy from proteins, fats and carbohydrates. In non-active females, significantly more energy was derived from protein (p<0.001) and carbohydrate (p<0.005), and significantly less from fat (p<0.004), as compared to active females. No significant relationships were noted between body fat, FFM, WC and WHtR and dietary energy and macronutrient intakes in either active or in non-active participants.
Most students, with the exception of non-active males, markedly under-reported daily energy intakes. In addition, it was noted that the percent of under-reporters was significantly higher in active males and active females than in those who were non-active (Tab. 3).
It was observed that in active females, non-active females and non-active males under-reporting was more common in subjects with normal body fat ( Fig.1; Fig.2 ). On the other hand, in active males the percentage of under-reporters was highest among individuals with low body fat (Fig.2) .
DISCUSSION
Both active and non-active participants in the presented study were characterized by normal values of BMI according to WHO standards (18.5-25 kg/m 2 ) [14] . Furthermore, taking into account the recommendations for body fat content in young adults (20-30% for women and 12-20% for men) [15] , it was observed that most of the subjects were lean.
The presented study confirmed other data indicating that active subjects are characterized by lower body fat content than their non-active counterparts, despite the lack of differences in BMI [16] . Additionally, many studies have shown that physical activity also contributes to elevated FFM [10] . However, in the presented study this effect was observed only in females, since FFM was higher in active vs. those who were non-active. This finding is in agreement with the data of Cabrić et al. [17] which indicated that active female students are characterized by the greater FFM and smaller BF than their non-active counterparts. Moreover, it should be stressed that Guo et al. [18] showed that physical activity has a significant and positive effect on FFM in females, but not in males.
Self-reported energy intake for active and non-active female and male students were similar to those reported by Brevard et al. [19] .
It is worth noting that the macronutrient intake in the subjects in the presented study differed significantly from the recommendations, with too high protein and fat and too low carbohydrate intakes [7] .
An important finding of the presented study concerns the validity of self-reported daily intakes and high percentage of under-reporters, especially in active males and females and non-active females, which varied from 62.0-85.5% of all subjects in respective groups. In contrast, the percent of under-reporters in non-active males was lower and equaled 33.9 % of participants. Thus, it could be postulated that in the subjects in the presented study physical activity negatively affected the validity of self-reported dietary intakes, which is in agreement of other data [20] . Furthermore, there were no relationships between self-reported daily intakes and objectively measured body composition, further supporting the low reliability of self-reported dietary consumption.
It is noteworthy that a similar percent of under-reporters was demonstrated by Johansson et al. [21] in Norwegian males and females at the end of the 20 th century. Thus, it could be postulated that the frequency of under-reporting is relatively stable over many years. This assumption is supported by Rennie et al. [22] who analyzed secular trends in under-reporting in young people in contrast to increasing their body weight. Furthermore, it was indicated that the tendency to under-report is greater in overweight than in normal weight subjects [23] .
The influence of body composition on the validity of dietary reporting was also observed in the presented study. In females, despite physical activity, the highest percent of under-reporters was found in subjects with normal (20-30%) body fat content. In males, the highest percent of underreporters was noted in non-active subjects with lowest body fat content (less than 12%). These findings probably reflect a distorted body image, at least in some of our subjects. On the other hand, it was demonstrated that with the exception of distorted body perception, other factors, such as sociocultural influence, media pressure, and the constant search for an ideal body, may increase the tendency to under-report daily food intakes [24] .
However, it should be pointed out that the relationship between under-reporting and body built in young people is far from being elucidated, since Klingberg et al. [25] found that in 18-20-year-old Swedish males the under-reporters had a higher BMI and body fat than acceptable reporters.
In conclusion, the presented study suggests that young people tend to under-report food consumption. Thus, it is postulate that objective methods for measuring body fat and fat free mass provide more reliable results concerning nutritional status of young people than self-reported dietary intake.
